Abstract -In Egyptian desert, growing plants is difficult due to harsh climate (hot at the daytime and cold at the night), infertile soil, low average rainfall and lack of fresh water for irrigation purposes. A set of simple transparent solar stills are integrated with a new solar driven agriculture greenhouse (GH). The stills are placed at the GH roof to use the extra solar radiation (above that required for plant photosynthesis process) for water desalination. In addition to water desalination concept the solar still units even reduce the cooling load during the daytime. A net of aluminum metal coated with black colour is placed on the base of the solar still units to raise the water temperature (enhance desalination process) and provide partially shading for the GH. Using aluminum net decreases also the number of solar still units required to produce the required amount of GH fresh water leading to a significant cost reduction.. Therefore, this technique can be used for the application where a higher VTR is essential.
I. INTRODUCTION
Water, suitable soil, solar radiation and suitable climate are the major parameters for high quality and quantity plants production. Most of Egypt deserts are not used because of water shortage and harsh climatic conditions. The threshold of solar radiation plant needs for photosynthesis process is 8.46 MJ/m2.day (2.35 kW.hr/m2.day) [1] . Plants often need a temperature in the range of 10 -30 oC and a relative humidity in the range of 60 -90 % [2] . Where the temperature should not be high to avoid water stress resulting from water losses through the plant leaves. Also, low humidity increases the water loss as a result of transpiration. On the other hand high humidity severely limits evaporation rates, so water is not being transported from the root zone and neither are any nutrients [3] . Therefore, solar radiation, temperature and relative humidity should be controlled to produce a proper environment for plant growth. GH can present an agriculture solution as the main environmental factors can be controlled as temperature, relative humidity, and photosynthetic photon flux. A new GH design of inside controlled climate, solar driven and self-sufficient of water production agriculture greenhouse system is developed to overcome these problems [2] [3] [4] where a roof solar stills are placed on the GH roof.
In this paper, a net of aluminum coated by black color is placed over the base of solar still units to enhance the desalination process. A mathematical model based on mass and heat transfer for each greenhouse component has been modified to predict the inside climate conditions and calculate the water production of the system. The simulation is carried out for the hottest day of Borg Elarab, Egypt. Figure 1 clarifies the Conceptual Configuration of the on-roof transparent solar still coupled with agriculture greenhouse system. The system consists of a greenhouse cavity covered with transparent cover, a condenser at exit of greenhouse cavity, vertical and inclined risers, down comer channel, short chimney, a set of simple transparent solar still units placed in vertical and inclined risers. Part of the solar radiation is transmitted for plant photosynthesis process and the main part is absorbed by the solar still units for saline water desalination. The rest of solar energy is absorbed by transparent covers of the greenhouse and solar still units and get heated to enhance the air natural circulation.
II. SYSTEM DESCRIPTION
The circulating air (coming from the GH down comer channel) is mixed with fresh ambient air to adjust its temperature and relative humidity to be suitable with plant requirements, Figure (1) . The mixed air passes through GH cavity and entrain the water vapor produced by plant inspiration. Then, part of this humid air passes through a chilled water condenser to condense as fresh water while the other part is bypassed. After that air is mixed and passes through vertical and inclined risers to cool the solar still units and get heated causing natural draft.
III. MATHEMATICAL MODEL
Mathematical model is developed to calculate the hourly transmitted and absorbed solar radiation for each GH surface based on clear sky day model [5] and quantify the GH performance based on mass and energy balance for each GH component where the following assumptions were taken in the consideration: a) uniform distribution for circulating air temperature and relative humidity; b) The temperature at deep ground is constant and evaporation from the greenhouse floor is negligible; c) lumped system is considered for each GH component; d) Thermal properties of the plants are same as those of water; f) One dimensional model.
IV. RESULTS AND DISCUSSIONS
The thermal performance of the system is illustrated based on developed model calculations for environmental conditions of the hottest day (the 11th of July) which represents summer season of Borg Elarab, Egypt. Design and operational parameters that have been used as input parameters for the developed mathematical model are given in Table 1 .  2500 kg/m 3 [11] The ambient temperature and relative humidity is shown in Figure 3 . The ambient temperature varies from 23.5 to 31 oC and the ambient relative humidity varies from 55 to 91%.
Figures 4 and 5 show the effect of using AL-metal with area ratio between the metal net and the base of 20% on the performance of climate inside the greenhouse. It is seen that changing the area ratio did not cause any change in the inside microclimate conditions. Figure 6 and 7 show the effect of using AL-metal on the GH fresh water production and the transmitted solar radiation respectively. 
V. CONCLUSIONS
It is concluded that the developed GH-Still integrated system can produce its needs of water for irrigation purposes. Using AL-metal net with area of 20% of the solar still base area increases the water production by 50%. The transmitted solar radiation slightly affected by the metal net, but the internal performance of the greenhouse was not affected.
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